Oxygen transport to embryos in microdrop cultures.
The standard method for culturing small preimplantation mammalian embryos is a system in which they are placed into microdrops of culture medium under oil. Thus the source of oxygen for the embryos lies beyond two liquid phases--medium and oil. If transport of oxygen is not sufficiently rapid to replace that consumed by the embryos, the medium could become depleted of oxygen. Over small distances, the dominant means by which oxygen is transported through liquid is by diffusion. Our calculations show that diffusion alone is sufficient to supply oxygen to mouse embryos; there is virtually no perturbation of the oxygen concentration when there are up to 10 embryos in the drop, and 50 embryos produce a drop in oxygen tension that is not large enough to have a deleterious effect. Furthermore, diffusion is probably not the dominant mechanism by which oxygen is transported to the embryos; on the scale of these microdrops, convection is faster and would serve to mix the drop so that anoxic regions cannot develop. Therefore, we conclude that even a relatively large number of embryos in a culture drop do not significantly deplete oxygen.